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The experience of the Army with wheel 
Mbearing lubrication in general has been sat- 
factory because of the “know how” of the 
rease industry and because of the efforts 


Made by the Ordnance Department to an- 


Micipate and thus prevent trouble. The his- 
ory of wheel bearing lubrication as reflect- 
d by the various issues of U. S. Army 
Specification 2-108 and No. 2-110 has been 
iscussed previously.“1) This discussion, 
Mherefore, will be limited to the present ef- 


Morts being made to prevent a recurrence of 
NMporadic difficulties which can be attributed 


the lubricant. 


When consideration was given to further 
provements in the quality of General 
Purpose Grease No. 2 covered by U. S. 
Army Specification No. 2-108, it seemed 
bvious that composition alone would not 
the answer. Indeed, it was felt that 
rther efforts in this direction would lead 
nly to a restriction in supply without a 
mpensating gain in quality. The most 
asible solution appeared to be a continu- 
tion of the compositional aspects of the 


Mepecification in order to define the broad 


Mproperties of a good wheel bearing grease 
and the adoption of a simple performance 
st to determine what service results could 

t expected. This was possible because co- 
perative work with the Grease Advisory 
broup of the Coordinating Research Coun- 
had resulted in the development of a 
heel bearing lubricant performance test- 
@) This equipment, which is simple, 


psily operated and readily available, has 
meeen described in previous issues of The 
pstitute Spokesman.‘*)‘4) A more detailed 
scription of the apparatus and method of 
Mee is available in an Ordnance Department 
entative Specification.'>) 


The adoption of this method will be ac- 
complished by issuing a revision of the 
present specification to be identified as U. 
S. Army Specification No. 2-108B. This 
revision, however, also will retain the com- 
positional features of the present specifica- 
tion for several very cogent reasons. The 
test evaluates only four factors in wheel 
bearing lubrication; namely, leakage, forma- 
tion of deposits, changes in texture and 
changes in consistency. Obviously, a com- 
plete evaluation of all the characteristics of 
a wheel bearing grease would require a 
much more complicated test procedure and 
apparatus if some of them were not tacitly 
covered by compositional requirements. In 
addition, the composition outlined in the 
proposed revision has been found by ex- 
tensive testing under arctic, desert and 
tropical conditions to provide greases ex- 
tremely satisfactory for military use. Finally, 
it should be mentioned that service tests 
have demonstrated the necessity for control- 
ling the composition within the proposed 
limits in order that only one grease will be 
required for the lubrication of wheel bear- 
ings of Army equipment operating under 
all conditions of climate and terrain. 


The compositional part of the proposed 
specification follows in general the require- 
ment of the existing specification, but 
enough difference exists to warrant describ- 
ing it in more detail. Essentially, it covers 
a No. 2 grade of sodium soap having a 
300°F. minimum dropping point and con- 
taining a heavy mineral oil. Two per cent 
of calcium or aluminum soap is permitted, 
however. The mineral oil content must 
between 82 and 90‘« and must be well re- 
fined and conform to the following physi- 
cal characteristics: 


U. S. Army Specifications for Wheel Bearing Lubricants 


By: Lr. Cor. N. W. Faust 


Viscosity, Saybolt Uni- 
versal at 210°F. 
Viscosity Index,  mini- 
mum | 50 
Flash, °F., minimum 350 
Pour, °F., maximum 25 
Conradson Carbon Resi- 
due, maximum 2.0 
Maximum limits of 0.5%, 0.75% and 0.3% 
have been included for the water, free alkali 
and free fatty acid contents respectively. 


75-100 


The performance test part of the pro- 
posed revision of the specification is carried 
out in accordance with an Ordnance 
Department Test Procedure ‘>’ referred to 
previously. In order to be satisfactory, a 
grease cannot exhibit over 11% leakage 
when tested by this procedure nor can it 
form deposits or undergo abnormal changes 
in texture or consistency. From the stand- 
point of insuring greases of the desired 
quality, it would be desirable to employ the 
performance test on each lot procured. It 
can be expected that such a practice might 
lead to considerable difficulty because of 
the element of personal judgment and ex- 
perience in deciding what is an abnormal 
change in texture or consistency. 

In order to provide the Army with wheel 
bearing lubricants of adequate quality, a 
plan is being adopted to require prior quali- 
fication involving all the requirements of 
the proposed specification and to rigorously 
inspect each procurement. The latter norm- 
ally will entail inspection to determine com- 
pliance with the chemical and _ physical 
limits and to determine performance with 
respect to leakage and the formation of de- 
posits. In this way, possible difficulties in 
procurement due to interpretation of 
changes in texture and consistency can be 
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avoided since these two criteria will not be 
considered in inspection testing. Plans 
have been made to conduct qualification 
tests at the Rock Island Arsenal Laboratory 
where the necessary equipment had trained 
personnel are available for such work. AI- 
‘though the proposed specification has not 
been finalized, it is expected that such 
finalization will be accomplished shortly 
and, therefore, manufacturers who desire to 
qualify products should feel free to take 
steps in that direction without awaiting 


official adoption of the specification. This 
may be done by submitting a five-pound 
sample to the Rock Island Arsenal Labora- 
tory. 

It is expected that the use of the pro- 
posed specification, U. S. Army Specifica- 
tion No. 2-108B will provide the Army 
with wheel bearing lubricants of much bet- 
ter quality than those heretofore possible 
under the existing specification. It is ex- 
pected also that difficulties with wheel bear- 
ings attributable to the lubricant will be 


eliminated or at least reduced considerah\ 


(1) 
(2) 


(3) 
(4) 
(5) 


NOTES 


SAE Journal 53, No. 5 (1945), 287-29 
The Institute Spokesman VIII, No. | 
(1945) 

The Institute Spokesman IX, No. 3 (9: 
The Institute Spokesman IX, No. 10 ((94 
Ordnance Department Tentative Speci 
tion AXS-1574, “Ordnance Departm: 
Test Procedure For Determining Perfo, 


ance Characteristics of Wheel Bearing | 
ricants.” 
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arranged 


N. L. G. I. 
14th Annual Meeting 


Edgewater Beach Hotel 
Chicago, Illinois 


September 30 — October 1 and 2 


A splendid program has been 


Make your hotel reservations early 
and enjoy a fine meeting !!, 
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Modern Lubrication Methods for Industry 


By: C. I. Kraus, Sales Manager 
Alemite Division of Stewart-Warner Corp. 


(Continued from April Issue) 


With Centralized Lubrication hazards 
formerly encountered in servicing bearings 
high above the ground, or at dangerously 
located points on machinery in motion, may 
be completely and easily avoided. By con- 
necting bearings with supply lines to one 
safe and convenient point, complete lubri- 
cation is obtained without need for shutting 
down moving machinery. 


Figure 10 


The true significance of the cost savings 
made possible through the use of Central- 
ized Lubricating Systems is illustrated by 
this case concerning a large plant producing 
corrugated shipping containers (Figures 10 
and 11). 


Figure 11 


In this plant heavy war-time production 
schedules had overburdened production ma- 
chinery, resulting in excessive wear and high 
maintenance cost. The task of lubricating 
several thousand bearings daily, one at a 
time, required a considerable daily expendi- 
ture for labor. Part of the lubrication job 
could be done only while the machinery was 
shut down. 

Because of the fact that repairs and re- 
sultant lost production had been excessive, 
Management decided upon the installation 
of a Centralized Lubrication System for the 
entire corrugating unit. They decided that 
savings from the following three factors 
would amortize the cost of the system in a 
short time. The savings considered were: 


1. Savings from reduction in man hours 
required for lubrication. 

2. Savings in expense for parts and labor 
for repairs. 

3. Savings through the elimination of down 
time for lubrication. 

The results obtained from the installation 
of Centralized Lubrication effectively _re- 
duced over-all production costs. With the 
Centralized System lubricant is now applied 
under 3,000-pounds pressure to 720 points 
along the full length of the corrugating unit 
from the corrugating machine at one end to 
the cut-off machine at the other end. Lubri- 
cant is pumped through a 1,” overhead sup- 
ply pipe line to six control points along the 
length of the machine. Each bearing in each 
group of more than 100 bearings is served 
by an individual Centralized Lubricating 
valve. These valves measure the volume of 
lubricant dispensed to each bearing, thus 
over-lubrication or under-lubrication have 
ceased to exist. The entire unit is now more 
completely and accurately lubricated in just 
a few minutes’ time each day. 

In another type of industrial plant, a plant 
operating 153 vertical lathes, lubrication 
methods were such that each machine had 
to be shut down for 16 minutes every eight 
hours. Consequently, because of inadequate 
lubrication methods, this producer lost 229 
hours of productive time on this group of 
machines every six days of operation. 

Now, since Centralized Lubrication has 
been installed on the entire group of ma- 
chines, lubrication is accomplished while the 
machines continue to produce. More com- 
plete and positive lubrication is now obtained 
in just five minutes’ time per machine, prin- 
cipally because all pressure lubricated bear- 
ings are serviced from one point on each 
machine. In this instance Centralized Lubri- 
cation added eleven minutes more produc- 
tion time to each machine every eight hours 
of operaticn. Thus by improving lubrication 
methods this producer recovered 153 of the 
229 productive hours formerly lost in lubri- 
cation maintenance every six days. 

By adding 153 more production hours to 
this group of machines, the expenditure for 
Centralized Lubrication was amortized in 
about 93 days’ time. This emphasizes the 
point that Centralized Systems not only pay 
for themselves on a dollars and cents basis 
alone, but they continue to earn a 100 per 
cent return on the investment, as in this 
case, every 93 days’ time. 

It is obvious that the savings cited here 
are of significant economical importance to 
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Industrial Management. However, the fore- 
going figures do not include economies 
which accrued from other important advan- 
tages of Centralized Lubrication. For in- 
stance, the figures ao not reflect the savings 
brought about by the elimination of human 
error— the possibility of bearings being 
overlooked or over-lubricated. Then, too, 
the true value of increased safety — the 
elimination of hazards to workmen — can- 
not possibly be reported in dollar and cent 
values. 

During the last decade Centralized Lubri- 
cation Systems have been progressively im- 
proved and designed in construction to the 
point that present day systems serve the 
varied requirements in every industry. Al- 
though Centralized Systems differ in con- 
struction or operation, they serve the re- 
quirements for machines lubricated with oil 
or grease; for both large or small machines; 
for heavy duty and precision machinery; for 
extreme heat or cold operating conditions; 
for installation on present plant equipment, 
or as standard equipment “built in” to new 
machinery. Thus an extremely wide cover- 
age of the broad industrial market is 
obtained. 

Most Centralized Systems, designed for 
pressure lubrication, may be classified into 
four general types, as illustrated in Draw- 
ings A, B, C and D. Each of the four types 
of systems provide bearings with a predeter- 
mined volume of lubricant under pressure 
and signal the operator when the lubrication 
job has been completed. The basic opera- 
tion of each of the four general types of 
Centralized Systems is described in the fol- 


lowing: 


Luire Meter 


Type A—Sincie Line TERMINATING 
SysTEM 
(Alemite LubroMeter System) 


Individual valves, connected to a single 
lubricant supply line, automatically provide 
each bearing with a predetermined quantity 
of lubricant when the lubricant pump at the 
system inlet is operated. After all the valves 
in the system have discharged, an indicator 
rises signalling the operator that the job is 
finished. LubroMeter Valves, wherever pos- 
sible, screw directly into the bearings. This 
feature, plus the single main supply line 
running to a dead end, makes this system 
both easy to install and extremely versatile 
in application. System handles either oil or 
grease over a wide range of operating tem- 


Figure 12 


peratures. The LubroMeter System may be 
serviced by hand or power guns, either por- 
table or stationary, or it may be made fully 
automatic with a power gun and electric 
timing device. 

Figure 12 shows a typical installation of 
the LubroMeter System on the trolley of an 
overhead traveling crane. 


Type B—Mu Line System 
(Alemite Progressive System) 


This system consists of a block of valves 
which accommodate four different sizes of 
pistons, the selection of which is based on 
the amount of lubricant required by the 
bearings. Individual tubing lines connect 
each valve outlet to the bearing being 
served. Lubricant is applied with a portable 
grease gun, actuating each valve in the 
block in progressive order, and then causing 


Figure 13 
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signal to rise indicating to the operator 
bat lubricant has been discharged by each 
alve through the line to the bearing. A 
lock of valves consists of from three to a 
,aximum of twenty outlets. This system is 
MMesigned specifically for use with light and 
Bedium bodied grease at normal tempera- 
Mimures of plus 50° to 100° F. 

Figure 13 shows a typical installation of 
She Progressive System on a Bullard Ver- 
cal Boring Mill. 


Type C—Sincce Line Circuit System 
(Alemite Dual Progressive System) 


Each feeder valve of this system has dual 
butlets, each outlet being connected to a 
caring by means of tubing. A special valve 
s used at the inlet for reversing the flow of 
bricant through the circuit. Lubricant is 
troduced into the system (at the reversing 
alve) and progressively operates each feeder 
alve in the circuit in one direction (serv- 
g one-half the total number of bearings), 
d then returns to the reversing valve 
there an indicator rises. The operator then 
oves the handle of the reversing valve to 
€ Opposite position, and pumps lubricant 
rough the circuit in the reverse direction 
Mentil the indicator again rises, delivering 
measured amount of lubricant to the 
Meether half of the bearings in the circuit. 
his system is completely enclosed and 
endles either oil or grease. Valves are 
@ully hydraulic in operation. Drawing 
Mnows a hand pump with reversing valve for 
metmanent mounting on or near equipment 
ing lubricated. System may also be serv- 
ed by portable grease guns, or it may be 
illy automatic with a powergun and elec- 
mic timing device. 


Special Delivery 


to Every Bearing! 


a Farval—the Dualine System 
. with the Positive Piston Dis- 
4 placement Valve — that has 
- but 2 Moving Parts—is Fully 
Adjustable—and with a Tell- 
: tale at each bearing to show 
the job is done. 


| 3 THE FARVAL CORPORATION 
CLEVELAND 4, OHIO 


SARVAL 


| 3 CENTRALIZED SYSTEMS OF LUBRICATION 


Figure 14 


Figure 14 shows a typical installation of 
the Dual Progressive System on an Ingersoll 
Milling Machine. 


Type D—Duat Line TERMINATING 
SysTEM 
(Alemite Dual Manifold System) 


This system consists of a central pumping 
mechanism, control valve and_ indicator, 
manifold feeder valves (adjustable), and 
dual lubricant supply lines terminating at 
the last valve block. When lubricant is 
pumped into the system the valves operate 
in one direction, lubricating one-half the 
bearings in the system, the firing order de- 
pending upon the resistance of the bearings. 
When all the valves have operated, an indi- 
cator rises. The operator then moves the 
handle of the control valve to the opposite 
position and pumps lubricant through the 
other line (actuating the valves on the re- 
turn stroke) until the indicator again rises, 


STEEL DRUMS PAILS 
—ter oil, grease, and other 
petroleum products 


Made with a wide va- 
riety of ut openings 
and head designs in- 
cluding the E-Z seal 
lever locking ring cov- 
er. Special tested lin- 
ings provided for high 
test aviation gasoline 
and many other sensi- 
tive products. 


INLAND STEEL 
CONTAINER CO. 


| CONTAINER SPECIALISTS 
6532 S. Menard Ave., Chicago 38, Ill, 


3 to 55 Gal. 


Figure 15 


delivering lubricant to the other half of the 
bearings in the system. The feeder valve 
blocks are available with two, six, eight and 
ten outlets, each outlet being connected to a 
bearing by means of tubing. Valves are 
fully hydraulic in operation, and will handle 
all types of oil and grease over a wide tem- 
perature range. This is a heavy duty system 
particularly adapted for heavy equipment, 
or for batteries of heavy machinery to be 
lubricated from one central point. 


Figure 15 shows a typical installation of 
the Dual Manifold System on a Cleveland 
Double Combination Punch and Shear. 
Single line system, valves upper right, are 
served from the same pump. 


In summarizing the need for modern 
lubrication methods in industry, it should be 
pointed out that there is little that industry 
can do about such “fixed costs” as repre- 
sented by labor, materials and taxes. There- 
fore, industry must turn its attention to 
reducing “flexible costs” by adopting im- 
proved methods. Accordingly, it is evident 
that improved lubrication method's can 
figure prominently in such a program. 
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AUTOMOTIVE, INDUSTRIAL 
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EQUIPMENT 


“We Invite Comparison” 


THE ARO EQUIPMENT CORP. 
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Continuous, closed process revolutionizes Wax production 


T Continental Oil Company’s Ponca City 
plant, these four VoTATOR* units deliver a 
continuous flow of paraffin wax at the rate of 
more than 40,000 pounds per eight-hour day. 
This is double the volume formerly achieved 
with roll-type equipment occupying about the 
same floor space, and the job is done with half 
the manpower formerly required. One man 
serves two VOTATOR units. 

Completely closed, clean, automatic—the 
VoTraTorR mechanism turns out and packages 
uniformly crystallized wax at the critical tem- 
perature of 116° F. 

Based upon a patented principle of heat 
transfer, the continuous, closed VOTATOR proc- 
ess is equally successful with lubricating grease 
and other viscous petroleum products. Write to § 
The Girdler Corporation, Vorator Division, 
Dept. IS-1, Louisville 1, Kentucky. Branch 
offices: 150 Broadway, New York 7, New 
York; 617 Johnston Building, Charlotte 2, 
North Carolina. *Trade Mark Reg. U.S. Pat. Oi 4 


A GIRDLER PRODUCT 
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| GREASES AND 
FLUIDS 


TESTING 
* TOPICS 


“PRECISION” 
G2 S. I. L. MOBILOMETER 


‘Developed by the Standard Inspection Lab- 


oratory of the Standard Oil Company, Bay- 
onne, New Jersey. The S.1.L. Mobilometer 
incorporates several improvements not found 
in the conventional Gardner Mobilometer. 


FEATURES: Interchangeable plunger 
rods and weights permits use of the in- 
strument with liquids having a wide range 
of viscosities, since a series of readings may 
be obtained by applying different loads 
and observing time of fall with each load. 
The S.I.L. Mobilometer can be used for 
production control to secure uniform con- 
sistency between different batches of the 
same product, such as lubricant greases, 
paints, dispersions and relative viscosity 
and plasticity of many other materials. 


The Precision S.I.L. Mobilometer also 
lends itself to wide application in the food 
industry. Write for detailed Bulletin No. 


PRE CUS UC on 
SCIENTIFIC COMPANY 


* Engineers and builders of scientific apparatus 
and production contro! laboratory equipment 


1750 N. SPRINGFIELD AVENUE, CHICAGO 47, ILL 


| ‘MOTOR OlL 


Quality Buyers 
Look for 
This Sign of 
QUALITY 
QUAKER STATE 


OIL REFINING CORP. 
Oil CITY, PENNA. 


CORRECT 
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since 1866 
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STEEL SHIPPING CONTAINERS 
STEEL PAILS AND CANS 


All Sizes—All Styles 


We would appreciate your inquiries 


Central Can Company, Inc. 
2415 W. 19th STREET 


CHICAGO, ILL. 


PHILADELPHIA ASBESTOS * EXTON * PENNSYLVANIA 
HOME OFFICE: 1609 SUMMER STREET. PHILADELPHIA PA. 


“Good Oil is fy 
essential to good grease” 
DEEP ROCK \ 
“G" Cylinder Stock 


Dewaxed Bright Stocks 
and Neutral Oils 


DEEP ROCK OIL CORPORATION 
155 N. Clark St. Chicago, Ill 


DOPP 


positively- 
scraped 

GREASE 

KETTLES 


and 
PRESSURE 
MIXERS 


BUFLOVAK EQUIPMENT DIVISION 
of Blaw-Knox Company 
1625 Fillmore Ave. 


Buffalo 11, N. Y. 


Animal, Cottonseed, Hydrogenated Fish Oil 
FATTY ACIDS, STEARIC and OLEIC ACIDS for 
compounding Greases and special Lubricants. 


EMERY INDUSTRIES; INC. 


Cincinnati 2, Ohio 


WOOL GREASES 


(Degras) 


Common — Neutral — Lanolin 


For 


Refined by 


N. |. MALMSTROM & CO. 


BROOKLYN, N. Y. 


Specialized Glycerides 
and 

FATTY ACIDS 

for 


Lubricating Greases 


WERNER G.SMITH CO. 


(Division of Archer-Daniels-Midlend Compasy) 
2191 West 110th St., Cleveland, O. 


Fats & Fatty Acids 
For The 
Grease Manufacturer 


W. C. HARDESTY Co., Inc. 


NEW YORK, N. Y. 


Ship Safely 
Barrels made 
by JeL 


J&L STEEL BARREL COMPANY 


SUBSIDIARY OF 
Jones & Laughlin Steel Corporation 


North Kansas City Me. - Bayonne, N.J. J 
Orleans, (Gretna) La. a 
Cleveland, - Port Arthur, Texas 


CONTINENTAL PRODUCTS 


Metal Containers — Fibre Drums 
Paper Containers — Paper Cups 
Plastic Products — Steel Containers 
Machinery and Equipment 


CONTINENTAL CAN COMPANY, INC. 


100 E. 42nd St., New York 17, N. Y. 


Use MetasapAluminum Stearate 
Bases for Clear, Transparent 


Water Insoluble Greases. 


METASAP CHEMICAL 
COMPANY 


HARRISON, NEW JERSEY 


Publishers of....¥ 


ram cation Guide, Truck Lubrication 
fim Charts, Tractor Lubrication 
Charts, Aircraft Lubrication 
Charts, Farm implemen! 
Lubrication Charts, Well | 
Chart, Truck and Tractor 
Booklet, Service Bulletin 
Tractor Digest, CHEXALL 
Accessory Manual, SERVICE |e 
s MAN’S GUIDE te Automotive 
‘ Lubrication, “I Listened and 
Learned" Training Manual. 


THE CHEK-CHART CORP. 


Automotive 


Headquarters for Service 
' 624 S. Michigan Avenue, Chicago 5, 
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